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KANGOUROU MATHEMATICS COMPETITION
Level 11-12

ATOVTIOTE TIG TO KATO EPOTNOELS EMAEYOVTAS (o amd TIC TéEVTE emA0YEG. MeTapépete TG 0OOTEG
QTOVTIOELS GTO GUAAO OITOVTICEDV GO,

Answer the following questions by choosing one of the 5 choices. Transfer the correct answers in your
answer sheet.

3 points (3 povadec)

# 1. H Avtpn yevvnOnke to 1997, 1 pukpotepn adedon g Zapa to 2001. H dwapopd nhikiog tmv dvo
adeAPOV eival ETOUEVOG GE OTOLOONTOTE TEPIMTOOT) .

Andrea was born in 1997, her younger sister Charlotte in 2001. The age difference of the two

sisters is therefore in any case.

(A) Myotepo and 4 ypovialless than 4 years

(B) toviayioto 4 ypdvio/at least 4 years

(C) axppig 4 ypovio/exactly 4 years

(D) neprocotepo and 4 ypdvia/more than 4 years
(E) oy Mryodtepo amd 3 ypdvia/not less than 3 years

#2.( = )°+( - )=

(A)O B)2( - )°
(C)2 5-2 5 (D)2 5+2 5
(E)2 5+10 “b+20 % 2+20 2 3+10 “4+2 °

# 3. T6ceg Moelg éxetn ekicoon 22 =4 *1;
How many solutions does the equation 22 =4 *'have?

(A)O (B) dmepeg/Infinitely many ©2 D1 (ES

# 4. H Adpa oyediooe £va 1I6TOYPOLLLN OVTUTPOGSOTEDOVTAS TV TOGOTITA TOV TECOUP®V TOIKIAMY
5évipov ot drdpketa pog exdpopng Proroyiag. O I'dvyng moteet 6Tt Eva KUKAKO d1dypapipta Bo
EKTPOCOTNGEL KOADTEPO TOVG AOYOVG TMV SIPOPETIKAOV TOIKIMDY TV dévipav. [lng Oa eaivetal to
avTioTOLO KUKAIKO O1GypopLua;

Diana drew a bar chart representing the quantity of the four tree species registered during a

biology excursion. Jasper thinks that a circular chart would better represent the ratios of the different
tree species. What does the respective circular chart look like?

(A)@ (B)@ (0)8 (D)® (E)@

# 5. IIpocOétovpe toug 31 axépatovg amd 2001 péypr 2013 ko drapodvpe o aBpoicpa pe to 31. T
ATOTEAEG L0, TTALIPVODLLE;
We add the 31 integers from 2001 to 2031 and divide the sum by 31. What result do we get ?

(A) 2012 (B) 2013 (C) 2015 (D) 2016 (E) 2496
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# 6. II6ca 0o Ta o KAT® GYNLLOTO LITOPOVV VO, GYEIAGTOVY LE L0, GUVEYT YPOUUT YOPIS va
oyedlooTEL KATO0 TURLLA TOL dVO POPEC;

How many of the following figures can be drawn with one continuous line without drawing a
segment twice?

A B C D

A @)
Y

(A)0 B)1 (©)2 (D)3 (E) 4

# 7. 'Eva tetpayovikd KOPUATL XOPTION SITADVETOL KATA PKOG TOV SIUKEKOUUEVAOV YPOUU®DVY , TO EVO.
UETE TO GAAO L OTTOLOONTOTE GEPA 1 KateLOLVOT. AT TO TETPAYWOVO TOV ATOTEAEGHATOG KOBOVLLE pio
yovid. Metd to yapti Eedumidverar. I10ceg Tpineg Ba £xet o yapTti;

A square piece of paper is folded along the dashed lines one after the other in any order or

direction. From the resulting square one corner is cut off. Now the paper is unfolded. How many holes
are in the paper?

=[]

(A)0 (B)1 (©)2 (D) 4 (E)9

# 8. "Eva motnpt £xel 10 oynpa evog kdhovpov kdvov (BAéne oxnua). To é£@ pépog Tov ToTNPLov (Ywpig
™ Paon) mpénet va, kaAvedei pe Eyxpopo xapti. [Toto oynua ypetdletotl va £xel 1o yopti yio vo KaAdyEL
0AOKANPO TO TTOTHPL XWOPIC EMKAAVYT);

A drinking glass has the shape of a truncated cone (see figure). The outside of the glass (without

the base) should now be covered with colored paper. What shape does the paper need to be in order

to completely cover the whole glass without overlaps?

(A) opBoydvio/rectangle (B) tpaméCiol/trapezoid w

(C) xvhkdg Topéag/circle sector (D) mapddinin Awpida/parallel strip Q

(E) pépog xvrhcov tufipatog/part of a circle sector

# 9. Tpia nukdkAia £xovv SlapéTpovg ot omoieg ivarl TAevpig evog ophoywviov Tprydvov. Ta eppada
Toug eivar X ¢ M, Y ¢ rxarZ ¢, émmg paivetal. [Towo amd o 1o KaTto eivar Kot aviykn cooTo;
Three semicircles have diameters which are the sides of a right-angle triangle. Their areas are

Xc¢ r,Yc rhand Z ¢ rf, as shown. Which of the following is necessarily true?

(A)X+Y<Z (B) VX + VY =vZ (C)X+Y=2
(D) 24 2= 2 (E) 2y 2=7
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# 10. Towo amd T1¢ 7o KAt elvon 1 TARPNG Aot Tov aplfpod Tmv 0EEIhY YOVIOV TOV UTopEl va )&l
£val KUPTO TETPATAEVPO;

Which of the following is the complete list of the number of acute angles a convex quadrilateral

can have?

(A)0,1,2 (8)0,1,2,3 (C)0,1,2,3,4 (D)0,1,3 (E)1,2,3

4 points (4 povadec)

#11.V(201652035 (20152035 (2012035 2012035

(A)v2015 (B)2015 (C) 2016 (D) 2017 (E) 4030

#12. e mOoEG MEPLOYEG 0 GEOVOG TV X KoL O1 YPAPIKES TOPUoTAcES TV cvvaptioeny f(X) =2 —
2kong(x) = 2 — 1 popagovv 1o Kapreoiavd Eninedo;

In how many regions does the x-axis and the graphs of the functions f(x) =2 — 2and g(x) = 2 — 1 split

the Cartesian plane ;

(A)7 (B)8 (C)9 (D)10 (E)11

# 13. H'EM\n 0éAet va ypayet Eva apBuod og kdbe kOKho 010 oy dote o kKabe aplbpog va givat to
aBpotopa T@v dVo yertovikdv tov. [Towwv apBud mpénet va ypawet 1 'EAAn otov kOKAo pe o svppoiro ?
Ella wants to write a number in each circle in the picture such that each number is the

sum of its two neighbours. Which number must Ella write in the circle with the question mark?

(A) -5 (B) —16 (C)-8 (D) -3
(E) eivar advvaro/this is impossible

# 14. Tho Toug drapopeTikodg Beticong axépatovg @, b, ¢, d, e, yvopilovpe 611 c:e=b,a+b=dxa e
—d =a. Iowog and tovg apBuove a, b, ¢, d, e eivar o ueyalvtepog;

Given five different positive integers a, b, ¢, d, e, we know thatc:e=b,a+b=dande —d = a.
Which of the numbers a, b, ¢, d, e is the largest?

(A) a (B) b ©)c (D) d (E) e

# 15. O yeopetpkdc PEGOG VOG GLVOAOL V BETIK®OVY aptBpdv opiletol mg 1 viootr| pila Tov yvopuévov
avTOV TV apliudv. O Yeopetpikdg HEGOG VOGS GLVOAOL TPLOV apPlBU®V Elval 3 Kol 0 YEOUETPIKOG LEGOG
evog GALOV cLVOLOL TPV op1BudV etvar 12. TTowog eivar 0 YemueTpkdg HEGOG TOL GUVOAOL TV £EL
apOpov padi;

The geometric mean of a set of n positive numbers is defined as the n-th root of the product of

those numbers. The geometric mean of a set of three numbers is 3 and the geometric mean of another

set of three numbers is 12. What is the geometric mean of the combined set of six numbers?

(A) 4 (B) 6 (C) 152 (D) 156 (E) 36
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# 16. 1o SiGypopLio TOL EAIVETOL VITAPYOLY TPELS OUOKEVTPOL KUKAOL Kot dV0 KAOETEG PHETAED TOVG
SuapeTpot. Av ot TPELg OKLypaONUEVES TEPLOYES EYOVV 160 UPOdO Kot 1) OKTIVO TOL HIKPOV KOKAOV
1000TOL [LE €VOL, TOLO EIVOL TO YIVOUEVO TMV TPLOV OKTIVOV;

In the figure shown there are three concentric circles and two perpendicular diameters. If the

three shaded figures have equal area and the radius of the small circle is one, what is the product of
the three radii?

(A)VE (B) 3 ©x (D) 2v2 (E) 6

# 17.'Eva épmopog ovtokivitmv ayopace dvo avtokivita. [Ioince to éva 40% mepiocotepo and Ot
TAMPWGE Kat To 0evTEPO 60% TEPLocdTEPO amd OTL TANpwoe. Ta yprpoTe Tov THPE Yo to SVO
avtokivinta tav 54% mepiocdtepa amd OTL TANP®GE Kot Yo ta. 6v0 pali. O Adyog TV TLUGV Tov
TANPOGCE 0 EPTOPOG Y10 TO TPMTO KOl TO HELTEPO AVTOKIVITO NTOV:

An automobile dealer bought two cars. He sold the first one for 40% more than he paid for

it and the second one for 60% more than he paid for it. The money he received for the two cars was
54% more than what he paid for both. The ratio of the prices the dealer paid for the first and the
second car was:

(A) 10:13 (B) 20:27 (C) 3:7 (D) 7:12 (E) 2:3

# 18. H BiPn éyet éva Lapt pe apBpode 1, 2, 3, 4, 5 ko 6 otig &L €6peg tov. £ Tiva éxet éva (apt T0
omoio gtvar 181K0: €xel Tovg apBpovS 2, 2, 2, 5, 5 ko 5 otig €&t €6peg tov. Otav 1 Bifn kou n Tiva
pixvouv ta {apila kepdilel ovtd pe to peyardtepo aplfpd otn ndvm £3pa Tovg. Av ot dvo apBuoi givat ot
id1o1 to1e gival womaia. [Towa n mbavoTo va kepdioel n Tiva,

Bibi has a die with the numbers 1, 2, 3, 4, 5 and 6 on its six faces. Tina has a die which is

special: it has the numbers 2, 2, 2, 5, 5 and 5 on its six faces. When Bibi and Tina roll their dice the

one with the larger number on the top face wins. If the two numbers are equal it is a draw. What is the
probability that Tina wins?

(A) 1/3 (B) 7/18 (C) 5/12 (D) 1/2 (E) 11/18

#19. Ymdapyovv 2015 umikieg og éva practovvi. O purikieg eivan apBunpéveg amd to 1 péyptto 2015.
O1 pridieg mov €xovv ta id10 dBpoicpa TV YNneiny Tovg Yoy To 1510 YPMLLO. KoL Ol UTiAES pe
SL0QOPETIKO ABPOICLA TOV YNNIV TOVS £XOVV SPOopeTIKO Ypdua. TT0ca SLoPOoPETIKE YPMLOTO HTilEg
VILAPYOVV OTO UTOCTOVVL,

There are 2015 marbles in a cane. The marbles are numbered from 1 to 2015. Marbles with

equal digit sums have the same color and marbles with different digit sums have different colors. How
many different colors of marbles are there in the cane?

(A) 10 (B) 27 (C) 28 (D) 29 (E) 2015
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# 20. Zta cvvnOopéva {apio to dOpotopa Tov amévavtt edpdv Tovg gival 7. Ymapyovv 600 idia
ovvnBopéva Capra Ontmg eaivetat oto oynuo. [lotog apBpog Ba propodoe va eivar oty £dpa ota de&d
(dev paivetar) mov onpeudVETOL e To GOPOAO ? .

For standard dice the sum of the numbers on opposite faces is 7. There are two identical

standard dice shown in the figure. What number may be on the (not visible) face on the right

(marked by the ”?” sign)?

S o LI f?
L N
(A) povolonly 5 (B) povolonly 2 (C) 2Hlor5
(D) 1,2,31/or5 (E) 2,3n/or5

5 points (5 novadec)

# 21. To mo ke givor o wivakog toAlomlaciocpod twv apdudv 1 péypt 10. E oo givar to ddpoiopo
oAV T@v 100 yvouévmv 610 GOUTANPOUEVO TTivaKa,

The following is the multiplication table of the numbers 1 to 10. What is the sum of all 100 products in
the complete table?

x | 1 2 3 -~ 10
1|1 2 3 --- 10
212 4 6 --- 20
1.(1 1.1'1 20 30 --- 1(.10
(A) 1000 (B) 2025 (C) 2500 (D) 3025 (E) 5500

# 22. H xopmdAn oto oyfpo opileton pe ™y eéicoon ( 2+ 2-2 )?=2( 2+ ?). ow and Tig
evbeieg a, b, ¢, d avimpoowneder rov aova y ;

The curve in the figure is described by the equation ( 2+ 2—2 )2=2( 2+ 2). Which of the lines a,
b, ¢, d represents the y-axis?

£ d

a

(A)a (B)b ©)c (D) d
(E) Kapid aro avtég /none of these

# 23. TI6c01 dSwynelot apBuoi propodv va ypaody ®g 10 6UVOA0 aKpPIP®S €1 S10QOPETIKMY SVVAUE®DY
00 2 , cupmepapfavopévov tov 20 ;

How many 2-digit numbers can be written as the sum of exactly six different powers of 2,

including 2°?

(A)0 (B)1 (©)2 (D)3 (E)4

# 24. T1660 KavOVIKA TOAYY®VO VITAPYOVV DCTE Ol Y®Vieg (o€ Hoipeg) va glvat axépatot;
How many regular polygons exist such that their angles (in degrees) are integers?

(A) 17 (B) 18 (C) 22 (D) 25 (E) 60
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# 25. TI6oot tprymerot Beticol aképatot propovv va dnpovpyndodv og 1o abpotspa akpifng svvéa
SLOQOPETIKMY SVVALE®MY TOV 2;

How many 3-digit positive integers can be represented as the sum of exactly nine different

powers of 2 ?

(A1 (B) 2 ©3 (D) 4 (E)S

# 26. [16oa tpiyova ABC ue  ABC =90° xar AB = 20 vtdpyovv mov dreg o1 TAevpég oG vaL £ouv
UAKN oKEPaLoVs apBLovg;

How many triangles ABC with ABC = 90° and AB = 20 exist such that all sides have

integer lengths?

(A1 (B) 2 ©3 (D) 4 (E)6

#27. Z1o opboydvio ABCD onwe paiverar aro aynua, M1 givar 1o péco g DC, M2 givat 0 péco g
AMt, M3 givar 0 péco g BM2 kot M4 givan to péco g CMa3. Bpeite 10 Adyo peta&d tov eppaddv tov
tetpaniebpov M1M2M3 M4 kat tov opBoymviov ABCD.

In the rectangle ABCD shown in the figure, M1 is the midpoint of DC, Mz is the midpoint of

AMz1, Mzis the midpoint of BM2and Ma is the midpoint of CMs. Find the ratio between the areas of the

quadrilateral M1iM2M3s Ma4 and of the rectangle ABCD.
M

D S C
Ms My
M3
A B
(A) 7/16 (B) 3/16 (C) 7/32 (D) 9/32 (E) 1/5

# 28. Mmke ka1 kOkkwva opboydvia oxedialovral o€ éva poavporivaka. Axpipdg 7 amd ta opboydvia
etvan teTpdyva. Yrdapyovv 3 KOKKiva opBoydvia TepIocoTEPO amd T0. UIAE TETPAYOVA. YTAPYOoLV 2
KOKKWVa TETphymva TeptocdTepa amd Tao umhe opboyavia. [éca pmie opboydvia vedpyovv ctov
povpomivaka

Blue and red rectangles are drawn on a blackboard. Exactly 7 of the rectangles are squares.

There are 3 red rectangles more than blue squares. There are 2 red squares more than blue rectangles.
How many blue rectangles are there on the blackboard?

(A) 1 (B) 3 (©)5 (D) 6 (E) 10

#29. Ta 96 puéln evog copateiov apibunong kabovrat Tave og Eva peydro kokio. Apyilovv va Aéve 1,
2, 3 K.0.K. g GEPA YOp® omd Tov Kokho. To kabe péhog mov Aéet éva dptio (Luyd) apBud Pyaiver and
TOV KOKAO Kol 01 vTOAouToL cuveyilovv, apyilovtog To devtepo KiKAO pe 10 97. oveyilovv pe avtd ToV
TpOTo PEYXPL va petvet Eva pérog. Ilowo apbpod gine otov TpdTo KOKAO 0WTO TO HELOG TTOV EUELVE
televtaio;

96 members of a counting club are standing in a large circle. They start saying numbers 1,

2, 3, etc. in turn, going around the circle. Every member that says an even number steps out of the
circle and the rest continue, starting the second round with 97. They continue in this way until only

one member is left. Which number did this last member left say in the first round?

(A) 1 (B) 17 (C) 33 (D) 65 (E) 95
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# 30. X AéEn KANGAROO , o Baoiing kat o [Tapmog avtikadiotodv ta ypappata pe ynoeio, dote o
apBpog mov mpokvmTEt eivatl moAlamAdctog Tov 11. O kabévag avtikadiotd S1opopeTikd YpaLLaT [LE
Sdrapopetikd yneio kot to idlo ypdppata pe ta idwa yneio (K # 0). O Baciing naipver tov peyaiivtepo
duvato aplBud kot o Iaumog tov pukpotepo duvatd. Kot otig 800 mepimtdoels Eva amd T YPOLLOTa EXEL
avtikotootodel pe to idto yneio. [Toto yneio eivar avtod;

In the word KANGAROO Bill and Bob replace the letters by digits, so that the resulting

numbers are multiples of 11. They each replace different letters by different digits and the same letters
by the same digits (K # 0). Bill obtains the largest possible such number and Bob the smallest. In

both cases one of the letters is replaced by the same digit. Which digit is this?

(A)0 (B)3 (C) 4 (D)5 (E)6

THALES FOUNDATION CYPRUS
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